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(54) YOKE OF UNIVERSAL JOINT 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide a yoke of a lightweight 
universal joint having excellent total strength balance at a low cost 
SOLUTION: The yoke of the universal joint formed by the cold 
forging and the machining comprises a tightening portion 4 which is 
a cylindrical component with a shaft hole 5 to insert a shaft therein 
opened in one end side and has a bolt hole for tightening and fixing 
by bolts and a cut 7 in the axial direction of the shaft a U-shaped 
arm portion 2 which is disposed on the other end side and has a 
bearing hole 6 for the connection to the other yoke on a tip. and a 
body portion 3 to integratedly connect the arm portion 2 to the 
tightening portion, the width L in a plane orthogonal to the axial 
direction of the bearing hole in the arm portion is the diameter of 
the bearing hole, plus (2.9-4.0) x 2 t where the width L of the arm 
portion is defined to be 1. The outside diameter M of the body 
portion, and the width N in the direction parallel to the axial 
direction of the bolt hole 9 of the tightening portion are 0.95-1.07. 
respectively, and the diameter of the shaft hole 5 is set to be 0.6- 
0.76. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The fastening part which the shaft hole which inserts a shaft is carrying out opening to the end side, cuts 
to the bolthole for binding tight and fixing with a bolt, and the shaft orientations of said shaft and has a rate, The 
arm section of U typeface which has a bearing hole for being allotted to the opposite side of this fastening part and 
connecting with York of another side in a point In York of the universal joint which is equipped with the drum 
section which connects this arm section and said fastening part in one, and is fabricated by cold forging and 
machining The width of face within the flat surface which intersects perpendicularly with the shaft orientations of a 
bearing hole of said arm section If it is the magnitude which added x(2.9-4.0mm) two to said bearing aperture and 
magnitude of the width of face of this arm section is set to 1 When the ratio of the width of face of a direction 
parallel to said drum section outer diameter and the bolthole shaft orientations of said fastening part sets 0.95-1.07, 
and said drum section outer diameter to 1. said shaft aperture is York of the universal joint characterized by being 
set as the ratio of 0.6-0.76. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is used for the steering system of an automobile etc., and fabrication is 
performed by cold forging and it relates to York of the universal joint which has a fastening part for binding a shaft 
tight and fixing. 
[0002] 

[Description of the Prior Art] It is the configuration of generally transmitting the motion of a steering shaft which 
rotates with actuation of a steering wheel to the input shaft of steering gear through the universal joint (universal 
joint) of a spider type in the steering system for giving a steering angle to the front wheel of an automobile. This 
universal joint supports York of a pair to revolve mutually through a spider. 

[0003] York which constitutes this universal joint is fabricated by the processing method by cold forging. Cold 
forging is the processing method for the ability to manufacture dimensional accuracy, a front face, and the product 
excellent in reinforcement promptly, without taking out waste. However, as an ingredient to be used, ductility with 
few impurities and surface flaws is high, and, on the other hand, in addition to what has good dimensional accuracy 
being required, previous work business, such as heat treatment and a lubricating treatment, is also needed. 
Moreover, about the mold used, the skilled technique and years of experience are also needed for a design and 
manufacture of the mold which can be equal to the high-pressure force or wear. 

[0004] Since York for universal joints lightweight-ized further is demanded maintaining required reinforcement under 
such a situation, a carnosity is taken and York of the reinforced structure is manufactured by cold forging. Such 
York consists of the fastening part which performs bolt bolting in order to attach said shaft, and the arm section 
which has a bearing hole (bearing press fit hole), and the thickness deviation section is formed in the shaft shaft 
orientations of one side face of a fastening part. The fastening part 25 was processed by putting into the dice 32 of 
the press-forging machine which has the thickness deviation shaping section 33 only for one side face to form the 
thickness deviation section for the arm **** profile 42 which is cold-forging rough ** which set from the reserve 
**** rough profile and fabricated the arm section by lump processing as York of this configuration was shown in 
drawing 9 , in order to process it with cold forging, setting applying a load to punch 36 and carrying out lump 
processing. 

[0005] However, the thickness deviation section was formed in one side face of a fastening part 25, when spacing of 
a bearing hole and a fastening part was small, it was seldom problematic, but when fabricating a thing with this 
comparatively large spacing, the thickness deviation section will also be extended in connection with it, product 
weight became large as a result, and it was fault at lightweight-ization. 

[0006] Moreover, when it applies a load to punch 36, it is tended to buckle it only on one side face, in cold forging, 
since shaping of the fastening part after arm section shaping is shaping with the thickness deviation section. L As 
shown in drawing 9 . d and the die length of the fastening part 25 of the rough profile 42 to which it sets and lump 
processing is performed for the path of the arm **** profile 42 for example, if it carries out, in order to fabricate 
the thickness deviation section L/d> As it indicated drawing 10 that the die length of L used as 1.5 is required, and 
it is in such a condition, stress by the load (arrow head) of punch 36 could not be distributed, but one thickness 
deviation shaping section 33 side was approached, buckling 35 was produced, and there were troubles, such as 
becoming shaping impossible. 

[0007] Then, it sets to JP.6-581 24.B. Thickness deviation section 1 1 c prepared in one side face of edge 1 1 a in 
which a fastening part 1 1 serves as the arm section 24 and the opposite side as shown in drawing 1 1 . The regions 
of back of the opposite side of the OFF rate 26 (refer to drawing 12 ) which has drum section 11b prepared in the 
arm section 24 direction by extending at this edge 11a, and was established in thickness deviation section 11c Since 
it is considering as lid of heights projected outside 1 1f of regions-of-back external surface of the opposite side of 
the OFF rate of drum section 11b Since both thickness deviation section 11c of a rough profile and thickness 
deviation section 11c and 1 1 d sides of heights of the opposite side are swollen and compressed into the method of 
outside at the time of the fabrication of the fastening part 11 by cold forging even when spacing of the bearing hole 
27 of the arm section 24 and a fastening part 1 1 is large York of a universal joint where it does not buckle, but 
shaping in the configuration where the excess metal of thickness deviation section 11c was moreover reduced is 
attained, reinforcement is excellent, and lightweight-ization with sufficient dimensional accuracy was attained is 
indicated. In addition, the width of face (inside of drawing, the vertical direction width of face) of the arm section 24 
of this York is smaller than a drum section 11b outer diameter, and as shown in drawing 1 2 , a drum section 11b 
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outer diameter and the width of face of the bolt shaft orientations of thickness deviation section 11c are set up 

equally. 

[0008] 

[Problem(s) to be Solved by the Invention] However, in York of the conventional above-mentioned universal joint 
the ratio of serration hole 15 path for the 24 arm sections, a drum section 11b outer diameter, thickness deviation 
section 11c piece, and shaft insertion was not clear, balance on the strength was bad and there was a case where it 
became superfluous quality partially depending on a setting dimension. For this reason, in addition to an ingredient 
becoming high cost there was a trouble that it may become an increase of weight for lid of heights etc. Moreover, 
as shown in drawing 1 2 , since cold forming was difficult, roll-off 24a at arm section 24 tip needed to be performed 
by machining, and had become cost quantity. 

[0009] So, in this invention, it is making into the technical problem to cancel the conventional trouble mentioned 

above and for balance on the strength to offer good York of a light and low cost universal joint 

[0Q\0] 

[Means for Solving the Problem] In order to attain the above-mentioned technical problem, in the tubed part in 
which the shaft hole which inserts a shaft in an end side carries out opening in this invention The fastening part 
which cuts to the bolthole for binding tight and fixing with a bolt and the shaft orientations of said shaft and has a 
rate, The arm section of U typeface which has a bearing hole for being allotted to the opposite side of this fastening 
part and connecting with York of another side in a point. In York of the universal joint which is equipped with the 
drum section which connects this arm section and said fastening part in one. and is fabricated by cold forging and 
machining The width of face within the flat surface which intersects perpendicularly with the shaft orientations of a 
bearing hole of said arm section If it is the magnitude which added x(2.9-4.0mm) two to said bearing aperture and 
magnitude of the width of face of this arm section is set to 1 If the ratio of the width of face of a direction parallel 
to said drum section outer diameter and the bolthole shaft orientations of said fastening part sets 0.95-1.07, and 
said drum section outer diameter to 1, said shaft aperture is characterized by being set as the ratio of 0.6-0.76. 
Thus, since the balance of each part on the strength is maintained and it moreover becomes the structure of the 
need minimum by setting up in consideration of the dimension balance of each part of York, lightweight-ization is 
attained. 
[0011] 

[Embodiment of the Invention] One operation gestalt of this invention is explained based on a drawing. The Taira 
fragmentary sectional view of York of a universal joint in which drawing 1 shows the 1st operation gestalt of this 
invention, The side elevation where drawing 2 looked at drawing 1 from A, the side elevation showing the universal 
joint with which drawing 3 connected York of a pair. Drawing where drawing 4 looked at the B-B sectional view of 
drawing 1 , and drawing 5 looked at drawing 1 from C, the Taira fragmentary sectional view of York of a universal 
joint in which drawing 6 shows the 2nd operation gestalt of this invention, the fragmentary sectional view as which 
drawing 7 regarded drawing 6 from D, and drawing 8 are the E-E sectional views of drawing 6 . 

[0012] The universal joint in drawing 3 is for connecting the steering shaft which constitutes the steering system of 
a car, and has the structure which connected York 1 and 12 of a pair. The shaft 10 fixed to the York 1 side is 
connected with a handle side, and the shaft 22 fixed to the York 12 side is connected with the steering-gear side. 
[0013] York 1 and York 12 are the points of the arm sections 2 and 23, and are mutually connected free [ rotation ] 
through bearing (needle bearing) 15 by the Spider (cross joint) 17 which consists of two shafts which intersect 
perpendicularly. The thrust piece 18 made of resin is attached in the point of the Spider 17, and the shaft 
orientations of the Spider 17 are positioned. Bearing 15 is attached in the arm sections 2 and 23 with the press fit 
and caulking 16 to the bearing hole 6. The shaft diameter of the Spider 17 is about 10mm. A shaft 10 is inserted, and 
through the washer 19. it binds tight in the fastening part 4 of York 1 with a bolt 11, and is fixed to it. Similarly, a 
shaft 22 binds tight also to York 12 with a bolt 11, and is being fixed to it 

[0014] Above-mentioned York 1 has changed to one from one pair of arms 2 and 2' which were allotted so that U 
typeface might be formed, the fastening part 4 by the side of the other end, and this arm 2, and 2* and the drum 
section 3 which is the part pinched by fastening parts 4a and 4b, as shown in drawing 1 and drawing 2 . As an 
ingredient of this York 1, JIS machine structural-carbon-steel S10 OS38C is used. 

[0015] One pair of arms 2, and near the point of 2', the bearing hole 6 is formed, respectively. The bore of the 
bearing hole 6 is about 15-1 6mm. the thickness Q of the direction which sets thickness P of the shaft orientations 
at an arm 2 and the tip of 2* to about 3-4mm. and intersects perpendicularly with these shaft orientations — about 
2.9-4.0mm and abbreviation — it was presupposed that it is the same, this configuration — the rigidity of the 
bearing hole 6 circumference — homogeneity — near — becoming — a hole — the deformation at the time of 
processing — small — becoming — a hole — precision (cylindricity) improves, an arm 2 and 2' — width of face L 
within the flat surface which intersects perpendicularly with the shaft orientations of each bearing hole 6 was made 
into the magnitude which added x(2.9-4.0mm) two to the bore of the bearing hole 6. Therefore, when the bore of the 
bearing hole 6 is 1 6mm, the arm width of face L is set to 21 .8-24.0mm. As shown also in drawing 5 , the recess 1 3 
at an arm 2 and the tip of 2' is for making the Spider 17 (referring to drawing 3 ) easy to insert in the bearing hole 6, 
and is formed in the approximate circle arc configuration centering on the shaft center of the serration hole 5. 
Moreover, although recess 13 is not illustrated, a rectangle or elliptical are sufficient as it The chamfers 14 and 14 
which continued in the middle of the die-length direction from near the end face section of arm 2', and were 
prepared in edges on both sides are the "recess" for taking the knuckle of a universal joint greatly. The arm 2 of 
chamfers 14 and 14 and the angle with the side face of 2' to make are 28-36 degrees. An arm 2 and the distance T 
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between 2' are about 41.5mm. 

[0016] fastening parts 4a and 4b — countering — a bolthole 9 — ****ing — a hole 8 (refer to drawing 4 ) — each 
is prepared. The die length from the core of the bearing hole 6 to the end face by the side of a fastening part 4 is 
about 70mm. 205 JISBM8 is used for the bolt made to screw in the screw-thread hole 8. 

[0017] Opening of the drum section 3 is carried out to fastening part 4 edge, and it is formed in tubed [ which has 
the serration hole (shaft hole) 5 for inserting a shaft 10 (referring to drawing 3 ) inside ]. The bore of the serration 
hole 5 is about 14.0-1 7.8mm. As shown in drawing 2 , the slit 7 is formed in shaft 10 shaft orientations over the 
middle of a drum section 3 from the fastening part 4. The width of face of a slit 7 is 2-4mm. 

[0018] As shown in drawing 1 , drawing 2 , and drawing 4 , when arm width of face L was set to 1, drum section 3 
outer diameter M and four fastening parts N were made into the ratio of 0.95-1.07. Moreover, the ratio of serration 
hole 5 path when setting the drum section 3 outer diameter M to 1 was set to 0.6-0.76. Since the drum section 3 
outer diameter M and four fastening parts N can secure the bearing surface of the spring washer for bolts (call 8 of 
JIS B1251), without preparing spot facing in a bearing surface 20 by considering as an abbreviation same dimension 
and setting die-length S of a fastening part 4 to 20mm, they lead to low cost. 

[0019] The screw-thread hole 8 is formed by machining. The end face 21 of a bolthole 9, the serration hole 5, a slit 
7, and a fastening part 4, the bearing hole 6, and a chamfer 14 are formed with machining or cold forming. Other 
parts are formed with cold forging. Since the recess 13 at an arm 2 and the tip of 2' is formed in the approximate 
circle arc configuration centering on the shaft center of the serration hole 5 or a rectangle, and elliptical, it can be 
formed with cold forging. 

[0020] As a result of conducting much experiments and carrying out analysis by the finite element method using 
York 1 of the above-mentioned configuration, by maintaining the balance of each part on the strength, and binding a 
bolt 1 1 tight, the shaft 10 was able to be bound tight certainly and it was able to fix. Therefore, the cost of materials 
can obtain lightweight York few. Moreover, since the recess at an arm 2 and the tip of 2 T is formed in an 
approximate circle arc configuration or a rectangle, and elliptical, it can be formed with cold forging and contributes 
to low cost-ization. 

[0021] Next, the 2nd operation gestalt is explained with reference to drawing 6 - drawing 8 . In drawing 6 , drawing 
7 , and drawing 8 , this operation gestalt is the same as that of the operation gestalt of the above 1 st, and 
abbreviation, and gives the same number to ** Li and the same part. Differing is formed in the form where 90 
degrees of fastening parts 4 of York [ in / in the fastening part 34 of York 31 / the 1 st operation gestalt ] 1 were 
rotated centering on the shaft 10 shaft center, and the die length of shaft 10 shaft orientations of York 31 is also 
the point by which a short **** setup is carried out a little than York 1 by a drum section 3 becoming short. 
[0022] Only the part to which the balance of each part on the strength is maintained, and the drum section 3 
became short like the 1st operation gestalt can contribute York 31 in this configuration to lightweight-ization. In 
addition, the location of the hand of cut made into shaft 10 shaft center of a fastening part 24 may be set as the 
location of not only the location shown with the 1st and 2nd operation gestalt but arbitration. However, if the 
location of the fastening part of York 1 and York 12 is carried out in the same direction as shown in drawing 3 , the 
bolting activity of a bolt can be easily done at the time of attachment immobilization on a car. 
[0023] 

[Effect of the Invention] If width of face within the flat surface which intersects perpendicularly with the shaft 
orientations of the bearing hole of the arm section is made into the magnitude which added x(2.9-4.0mm) two to the 
bearing aperture and magnitude of the width of face of this arm section is set to 1 as explained above Since the 
shaft aperture set the ratio of the width of face of a direction parallel to a drum section outer diameter and the 
bolthole shaft orientations of said fastening part as the ratio of 0.6-0.76 when 0.95-1.07, and said drum section 
outer diameter were set to 1 Though it is the configuration of the need minimum, the balance of each part of York 
on the strength is maintained enough, and by binding a bolt tight, a shaft can be bound tight certainly and it can fix. 
Therefore, York where low-cost-izing and lightweight-ization were attained enough can be obtained. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

rDrawing 1] The fragmentary sectional view of York of a universal joint showing the 1st operation gestalt of this 
invention. 

[Drawing 2] The side elevation which looked at York of drawing 1 from arrow-head A. 

[Drawing 3] The side elevation showing the universal joint which connected two York of the 1st operation gestalt of 
this invention. 

[Drawing 4] Drawing showing the B-B cross section in York of drawing 1 . 

[Drawing 5] The side elevation which looked at York of drawing 1 from arrow-head C. 

[Drawing 6] The side elevation of York of a universal joint showing the 2nd operation gestalt of this invention. 
[Drawing 7] The fragmentary sectional view which looked at York of drawing 6 from arrow-head D. 
[Drawing 8] Drawing showing the E-E cross section in York of drawing 6 . 

[Drawing 9] The explanatory view showing the rough profile installation condition of conventional York. 
[Drawing 10] The explanatory view showing the buckling generating condition of conventional York. 
[Drawing 1 1] The side elevation showing conventional York. 

[Drawing 1 2] The explanatory view showing the recess of the point of conventional York. 
[Description of Notations] 

1 York 

2 Arm Section 

3 Drum Section 

4 Fastening Part 

5 Shaft Hole (Serration Hole) 

6 Bearing Hole 

7 End Rate Li 

9 Bolthole 

10 Shaft 



[Translation done.] 



http://www4jpdl.ncipi.gojp/cgi-bin/tran_web_cgi_ejue 



2006/05/01 



I 



(19) BttMWff (J P) «*> & H * » ^ * (A) SJJSST^L: / 

4#|ff|2001 —254755 \/ 

(P2001— 254755 A) 

( 43)&MB ¥J$13¥9 fl21B (2001.9.21) 

(si)inta' MB* F 1 v f " 73 " r( ^ 

F16D 3/26 F16D 3/26 X 



mum* H#Si©8U OL (£ 7 H) 



(21)tHSS^ 


4$S2000-65364( P2000- 65364) 


(71)ffl®A 


000004204 






B^fitUfcSt^St 


(22) tarns 


¥*&12¥ 3fl9B (2000. 3. 9) 




JjO^fiWIZAW lT@6S3f 




(72) mwm 


mm n 








mmmi&mnw*i-Tms&i.^ b# 














(74)«HA 


100077919 








#s± #± ism <m«) 



(54) [51^©*^] e^#©3-;? 



(57) [gift] 

ogia g ffifi^cD a - * 4ffi«-r 2> c & . 

m&? S/c«)(D?ftS?L 6 4 jteJKWCWT £ U *^©T - 
ASIS2,!:. C©T-AgH2 iBiiiB^SB*— ^W^afS 

ttft JUDtt^lSlKitStr i apilrt «C*5 W 4 « L « . tttt 
§?1©S&C (2.9 — 4.0) x 2i1iaZ.tcj<:%2V#> 
<0. C©T-ASP©4IL©^S?rl fnBH 

if **ISJ©#IN«0 . 9 5 ~ 1 . 0 7 , fio. tttBHWft 
IM%lit5t. ->t7 h?L5©&«:0 .6~0 .7 6 




10 



20 



(2) 



h?L RAKES' + 7 h©ltWd«:ftl0il9**'f4» 
tfgB<t. 

IiulB7-AgB©. tt*?UDl*tfffltctt£i-a¥ifil*i«:fc 
BillB*l!lS?LS«: (2 .9~4 .0mm) 

3 7? £> 0> c©7-AgB©*a©:*:t 3£ l if 

icw-nuysi^o^itm^o .9 5~ i .o i . mo, bu 

K«a»i«* 1 filB-> + 7 h?LS«0 .6~ 

0 .7 e©Jt»KHses<vci»*c&*ie«i-*"5fi& 

^©3-i 7 . 
[f|Hj3<DI£lfflfctftBJ3] 
[0001] 

[»«©)*■*-*««#»] #»9s». 

©■B&ttgB&^T & g Siffl^© 3-* KMT 4 fc©"C$> 
[0 002] 

mm>&m — s«b*©*n»«:iMS**tt*'*" 

Sit > Kfidfc Lfc © "C & 4 . 
[00 03] C©e«#*^RST4 3-f »IB« 

l». gtt#W<. ^ttWfl&MUfrttfc©* 1 **^*© 

jB^>s^©ig®ifc!^s £ § nt <,> s. 

[00 04] C©J:5tttt»T-C. s«Wtt5lue**B*l/ 

iHfajs«:«fcO«a3tirt»s. c©«fc^*3-f». * 



^§32 0 0 1 -2 547 5 5 
2 

jWBfiRSti-Cl,**. C©ftf&©3-**. MHttK^ 

»a*rc**r-A»a»*t4 2t. -wai©*«*» 

fc. 

[0 00 5] «M*«2 5©H«iH«:»flirt9* 1 

Msnttso . ««jLi«wteu©mw* s ^s , '»*»^ tt 
* $ o iwjaat***. c ©iHH#Jt«w** t» *>©*«» 

[0006] Site. KHWaiBMC T-^BMWB* 
©*Mt»©tf9&**. -flHffi©*«C«rt»** UtefiBB* 

«. H9«:a%rJ:9K:. 7-AgpiU&**4 2©S*d, 
Jgjtii*JnX*SiSSnS«EJi5*t4 2©*SttgB2 5©£3 
%L75t. fflrt»*«aa5-r L/d>l . 
5iill.L0fiS*s£'St?* , 3. *©<fc9ttttffi"C*4 
£ Ell OKwti^K, ^>^3 6©^rS (5^91) K 

fc. 

[0 00 7] *C"C. 1t£¥6-58 12 4*&*«:*» 
ivCtt. 131 1 1 tt7n-r<fc5K. tMfWl 1». 7-AgB 
2 4iK*tflM4tt3*»l 1 a©-«BKRW6*i5te« 
SSB1 1 c C©JSSP1 1 atCT-AgB2 4*lSjlcS 

SEU-cKwenwBWi 1 u^i/. ffl^spi 1 etc 

BWfc«ll(»)2 6 (B12#RK) ©S*tW©W»». 
8111 (D«9« 0 ©S»«©WW^11 1 1 f i *) *HMK 
^WUcHSaSPl ldtl/WSCt. T-ASP24© 
fft^?L2 7 iit$^SBl 1 <t©raPI* 1 A^t»*S-&-C4>. ?ft 

HgB&cfcasSttS&i i©ss^*nxB#tc. twg*#©«« 
gpi i cffKcnmffi i cis*HW©^ata»i i dffl'J 

i##Ktt#fc»6*EElB3*i*©'?. L"* 1 
fcfB^gfl 1 o©*rt**6bfcJKtttcBWI5^*»ctt 

d. att36»«n-ci>r^tt«dc©Ac». gs<t* 5 a/jS§ 
n/c, e&iis^s-^&a^sn-c^&.j^. c©s 

-i7©T-Ag|32 4 ©ill ±T2nflJ"W) »IBSB1 

i b o/hs < . la i 2 ic^-r <t ^ (c. ragp 1 1 b 

^@<!:<S^g|51 l c©^H*^©*i«^b<i9^S 
[0008] 

[f6paiftSifco<fc5 t-rasiiH] u^u^^e. s^© 

±IBgfi*i^©3-^tC*f'»rK. T — A§|5 2 4 P 
gBl 1 b^S. ffi^gBl l cDi. !/t? h»A©fcisi>© 
■te u-i/ a >?L l 5 a©ih*a»*-c»<t < . iS^^raw: 
so j:- 3 r«SWt^9>x*«<. gB^6<]K:ffl»a D D*tc^4 



30 



40 



(3) 



©. WMamxrtT^ =•* m 

co o o 9 } tct. ±auA:se*©iniB 
b-c But-** M. 

[0010] 

[gssfr&fgfc-rafc©©*©] ±ia*H**iW*fc*> 
?L#HiaT*f«tt©8w^ ^h"c»»fl»ist4 

;s*ST*ipgB4 »iw«^cfli«ftu:*e*-'* 



10 



Agi5 20 



IBfi«?LS«: (2. 9 -4.0 ram) x 2 £tin 3 "C 

©M©Jt*ttO . 9 5 - 1 . o 7 . fio. m&msm&z 
litJt. miZis + V h?L2«0 .6-0 .7 6 ©J** 

3 - {? SgP©^'?*-' < "7 > X ^ "C S^t i> C £ CC J; 
0. -&g|5©?SS[^*5>^* J <t*T- U*P<bs&ga'NEfi© 
ttitK:^£-s©-c, gs^k^ol^^^a. 

[0011] 

c^-cuiHj-r a. si tt*»H©i& i ©^js^*^"*" s 

:ffi^© 3 - £ ©¥gP#6K®0 . B 2 ttH 1 * A#I»J*» 

6AfcMniH0. s3»-^©3-^ *asisoJfciifii** 

*7jVrffi"M0> 04«0 1©B-BE0t®0. 15BH 
%C*(S]^ 6 AfcH. 0 6 li*^©^ 2 ©*SS»»* 

^*e^^3-*©¥W»wfl6m 0 7i*06£D 

^lSj*6B/cBiJ^Wfflia. 08te06©E-E»iffi0-C 

[ooi2ii3«:*5mgs«m mw©^^T'; 

#>©<fe©-C*<3, — »©3-* 1. 1 2*J8ttUfc*St 

^> FiHMKXItStl. 3-* 1 2ffiiJtC@«3nfc->t 
7 h 2 2WX5 ; -7U>i*'*"+« | ]'CiS^5^' rt ' lS «' 
[0 0 13] 3-* 1 £3-* 1 2«, ^-©T-Agp 
2, 2 3©ite«aW. SSW^-^DttfrfcfiJE**'^ 
^- (+5?«*) 17«:J;0$AS (i-F*'<7!l> 
40 i 5*rt^t:si>tcia<£Sfc«caiS<*ft"Cl»*. * 



4$|B 2001-254755 
4 

1 KDftffitmtemmsiozyz nf-* 1 8 

iW»0fl»6htiJ0. *iU¥-\ 7 ©**«©»« 
fc»%t?9. WS1 5»«lS?L6^©ffA*J<fc^*'>^ 
1 6«:i0 7-AgB2. 2 3«:&9ttW6*vtl>S. * 
1 7©l*attftl OimfC**. l©iW 

ur^wh l ncJ:9»aWWHiE3*rc''»*. 3-2 

12KMMMC. ->t7h22WH l 

[00 14] ±IE3-*U*, aiRO*B2«:7r:T«fc^ 

2' f&iSffilJ©«WgP4 1. C©7-A2. 2' t«S 
tfgR4 a. 4b K&$nft:gB#t?*aJ!BgB3 4*>6-i* 
KRSo-C^-S. C<D3-*l©tmtU-Ctt, J IS» 

ts^jgfflgtfRiss i o c~s 3 8 c*m^z>. 

[0 0 15] 1M©7-A2. 2' ©3aa«KE««:«. 

-e-n-eni *g?L 6 #»w 6 n-c c» a. tt^?L 6 ©rt@« 

mi 5-1 6mntNfc£. 7-A2. 2' ©5fc4g©$«>[6] 
©^J?P«*Sj3~4ram<i:U. C ©W^ft 4 
©p^J5QW:^2 .9 — 4 .OrraniBSPJDiOfc. C©#fi£ 

r-A2. 2' -en-en©f4^?L6©$4*rS]«:ii:^-r-5 

spSF*iK:*3W44sL«, f4S?L6©rtStC (2.9—4. 
Oram) x2*fln^.fc^#3<bUfc. Ofc#o"C. fAS?L 
6©rtS* s l 6iran©Ji^«7-Ai}IL«2 1 .8-2 4 . 
OramCCft*. B5CC(b^-r«t^K:. T-A2. 2' 5fe^ 

©am 3 1*. x*u#-n (H3#«) ***?L6 

tC»Al/^<-rafc«)©fc©-C. ■teU—>a>?L5©W 

-a 2 ' ©SffigWJft*^S3^rS]*?iccso-rKfflM 

(C^lffcSlXOgPl 4. 1 4Weffi^#©»T^ft ; SrA# 
<Ui>tctb<D r»f J -CfeS. ffiBXOgPl 4. 14©. 
7-A2, 2' ©fflijffli©&^*ft«2 8-36' "Cifc 
^ q T-A2. 2' RSj©S6glT«:#j4 1 .5 mnfC $>•?>. 
[0016] 86ttglS4 a. 4 b K.UXSmO'C^ h?L9 
£feD?L8 (14#I) *tl*h«WW6*lf'»*- H 
S?L 6 © *-C^ hU «gP 4 ffli]©JSffiS "C©S 3 7 0 
ranC**. *3D?L8lC«5^3#a^H*. J I SB2 

[0 0 1 7 ] JH83B. «M*t»4 «»«:»□ L. + 7 
H0 (03 £i¥AT a fcfe©-b U - is a >?L 

Z>. -feU-i/g>?L5©WS«^l 4 .0-1 7 .8mmC 

*4. S2ic^-r<t i 5«:. «m»4*>6B»3©*S«: 
Tl»-5. ^ 'J f H 7©ifl«2 — 4mn-C*'5). 

[0018)01, 0 2R.u f 04tc^-rJ;^«:, 7-A 
50 MLfcl tl/fctt. «aiS3«aMRWl!Mt»4«N* 



40 



5 

0 .9 5- 1 .0 TOltmtbtc. £/c. mU39i'&MZ 

1 i. UfcB#©-tz %s a >?L 5 m<Dltm* 0 . 6 ~ 0 . 7 
6iUfc. jHaJ3^aMt*m»4«NttllBI-Th*i 
U J$ttg&4©S3 S £2 Onroi-T 2>Ct(C<}: «3. ffiffi 

(J I S B 1 2 5 1 ©P^t^ ) ©SHS'lrSKST&C £ 

[0 0 1 9] iaO?L8«m«ftOX«:J: | 3Jf^-rs 0 
h?L9. -teU-->3>?L5. ^'J5 h7. J$ttgP4©iSi 

J^R£-r*. T-A2, 2' 5fc4aS©2£tf l 3«, u 

co 020] ±.§mfS.<DB-t> izm^x. m>«om 
m. sgp©^^^*^^*^. s.-^>, 

<. niiaa-i'^ISCiAstt?.. */c. T— 
A 2. 2' ^©»WM«Rfi&^* «P3» 

[002 1]*K. *2©|0»&fflMC-3l,>"CIH6HB8 
*#ML-ClftBJ-r*. B6. 0 7su f 08«:*i^t:. C 
©HMMtt. ±E»l©*SII»»ilWI*"C*y. I s1 

3-* 3 1 ©JSttSB 3 41*. mi ©HE«S»J»«C*JW4 3 
— * 1 ©SSttSI^S:. -£©W7 h l_OttttM>*ip<C><b 30 

<E>^ + :7 h 1 0$fcfr|6j©fiS4>. JHaS3*i3§< ft-)t. 

[00 2 2] COf«K*»WS3-f3 IB, f 1©1 

-5, siBigp 3 tm < ft o fcwm mmAUcgr**? * c t # 

ft. *&tt8B2 4©t' + 7 h 1 Ott^tU/cH 
$s:£fa©<iS«. f 1. ^2©^ife^-C7T^L//c{4B«: 
ffig©{4gw:i§5tl/-Cfti,>. <SU 03«:^U 
J: 5 tC. 3- * 1 £ 3- f 1 2 ©Uii5ttS|5©&g*l!l 0 40 



^200 1 -254755 
6 

[002 3 ] 

©»# isi «: iaxr * Tffirt k *» w 

(2.9~4.0mm) X 2 3 £ U. C©7- 

Agp©ig©^:*3* 1 PSWS. RtffirsatS 

ttSB©tf.»W hJWW5fiatcWft#fi©*B©lfc*«:0 .9 
5-1.0 7. tttUttWHttl S/ + 

7 h?LS»0 .6-0.7 6©tt*«:^3£U/c©-C, i&g 
fc/ME&©Jfctt-C* "3 ft# h 3 - *san©9uJt>< 9 

[Sffi©©*«tsiw] 

[0 1 ] *3Si?B©& 1 <02£BH&!&*Wi' 
*©§|J#i&rffi0. 

[E2] Hi©3-4»*^EUA^isi*»e»a*:flBaaia. 

[03] ■$-§m<b'% 1 ©HJS^JS© 2 "?© 3 - * *®*4 

[04] Il©3-i'OB-BiI?:^f@„ 
[0 5] 01©3-**S£EPC:#|6]*P?Jl./dM®0. 

[06] *^©^2©^)5SJf5^ : fc^ - reaE«t#©3- 

*©»JE0. 

[07] 06©3-f*^EnD*|al* 1 ^/cS|5^»rffi 
0. 

[08] 06©3 — ?©E -EStiS*^"^. 
[0 9] SE*© 3-* ©ffl^H«K»*mT»9IIS. 
[010] fie*©E-f©fflB»*tt»**"*1BWia. 
[011] fi£5fc©3-4' : &7f;Tffiy®0. 

[012] ise*©E-*©j«i»©atf*mrttisH. 

HWDBHH] 



1 


a-? 


2 




3 




4 




5 


h?L (Hz U— 5/ 3 >?L) 


6 


•HWL 


7 




9 




1 0 





ttH 2001-254755 



[01] [H45 




!f#g§2 0 0 1 -2547 5 5 



[03] 




[012] 



24 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ f MAGE CUT OFF AT TOP, BOTTOM OR SIDES 
[^FADED TEXT OR DRAWING 

^BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ ^RAY SCALE DOCUMENTS 

0 LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



